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The theory of integral transforms furnishes a powerful tool for the 
evaluation of the resonating group kernels needed for cluster model 
calculations; but the evaluation of matrix elements in an angular 
momentum coupled basis has proved to be difficult for cluster prob- 
lems involving more than two fragments. For multi-cluster wave func- 
tions SU(3) coupling and recoupling techniques can furnish a tool for 
the practical evaluation of matrix elements in an angular momentum 
coupled basis if the several relative motion harmonic oscillator 
functions are first expressed in SU(3)-coupled form. Of the integral 
transforms employed in cluster model calculations the Bargmann-Segal 
(B-S) transform I is ideally suited to this technique since oscillator 
functions in Bargmann space have simple SU(3) coupling properties. 
The method is illustrated by a 3-cluster problem, such as 12C=~+~+~, 
involving three IS clusters. In this case the~ -~kernels, ~ , are func- 
tions of two relative motion Jacobi vectors, ~], R g; and the inte- 
grals in an angular momentum basis are best expressed in terms of 
with ~I,~2; ~EI,R 2. Superscripts ( ) indicate SU(3) quantum num- 
bers, an~ the square brackets denote SU(3) coupling of the relative 
motion functions. The kernel is imagined to be expanded in terms of 
SU(3) irreducible tensor components (%o~o) whose reduced matrix ele- 
ments appear in (i) in combination with readily available 2 SU(3)~R(3) 
Wigner coefficients which carry the angular momentum (L) dependence. 
The reduced matrix elements are evaluated through an expansion of the 
B-S transform of the kernel,~ , 
~tn~l ~ .  




On the one hand the expression is in t~rm~ of SU(3)-coupled polyno- 
mials in the Bargmann s~ace variables KI,K o which in transformed 
space correspond to R"I,R 2. On the other~hand the value of this B-S 
transform is known I in terms of simple Gaussian functions where anti- 
symmetrlzation is handled by a sum over double cosets (the 8-sum in 
(2)). The a-factor (expressed in short-hand form in (2)) is an SU(3)- 
scalar so that its expansion in terms of SU(3)-coupled K-space poly- 
nomials is particularly simple 
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where the 9-(~p) coef f ic ien t  i s~qu i va len t  to a simple SU(2) 9-j 
coefficient The p-factor(~(,.~ ~. ~." K~)) is expanded in terms of • -* ~ ~j=l ~ ~ J 
SU 3 tensorsFCD'V~" CD l-- (AWl ( )- L~,)xI-(K~)~ _ by similar but somewhat more com- 
plicated expansions, (similarly for the T-factor in terms of p~e)). 
The product of the three is then reorganized by SU(3) recoupling 
transformations into an expansion of final SU(3)-coupled tensors of 
the form appearing in (2) with coefficients which give the reduced 
matrix elements needed for (i). The only ingredients needed for the 
practical exploitation of this. technique are a) the p,~,T matrix ele- 
ments for the two-body and norm kernels and b) readily available 2 
SU(3) Racah coefficients, SU(2) 9-j coefficients with at least two 
stretched couplings, and a few SU(3)~ R(3) Wigner coefficients. 
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